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Introduction

In this book, you will learn about some of the
things that scientists study. You will learn some of the
things that scientists have discovered. You will
explore and discover facts the same way scientists do,
by experimenting, observing, and recording. And you
will learn scientific information about the world that
you can use right away.

Forces in Our World

Physical science is the study of the forces in our
world. You need those forces to stay alive. And you can
use the forces to make your life better.

Before people understood the forces in the world,
their life was much harder than our life is today.
Before people knew how to make fire, they weren’t
able to cook their food or heat their homes. Before
machines were invented, work was much harder.

Physical scientists study the forces in our world.
They have learned some of the ways those forces work.
And they have discovered ways we can use those
forces to make our life better.

Scientists have discovered how energy, such as
electricity, works. You use energy to light your house
or to travel from one place to another.

Scientists have discovered how sounds are made
and how sounds travel. You can listen to music or talk
on the telephone because of what scientists have
discovered about sound.

And scientists have invented machines for you to
use. You can move heavy things or cut the grass
because of what scientists have learned about how
machines work.

In this book, you’ll learn about different forces in
our world. As you study those forces, you’ll use the
same methods that scientists use: You will observe
how the forces work and record what you learn. And
you will learn some of the ways you can control those
forces to make your life better.
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ENERGY

What kind of force is energy? What kinds
of energy do we use? Where does that
energy come from? How do we use energy?
How can we save energy so that it doesn’t
run out? In this section, you’ll learn many
facts about energy. And you’ll learn about
the important part energy plays in our
lives.
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Introduction

Picture this:

It’s late afternoon. It is time to go
home, and you’re waiting for a bus.

You look around. Cars and buses fill
the street. Motorcycles roar by. An
airplane flies overhead.

The sun sets, and you feel cold. You put
on your sweater. Street lights come on.
Lights in buildings come on too.

Your bus pulls up, and you get on. Soon
you'll be home. You'll turn on the heater
and warm your house. You'll cook your
dinner, then watch TV. At bedtime, you’ll
set the alarm on your electric clock.

All those things take energy. Energy
moves the cars, buses, motorcycles, and
airplane. Energy gives you light and heat.
Energy runs your TV and clock.

Energy is all around us. We use it
to make our lives easier and more
comfortable. We use it to make things and
to do work. We use it to keep ourselves
alive. Can you imagine living without any
energy at all?

This section is about the energy you
use. You'll find out where that energy
comes from. You'll learn how it is used.
You’'ll see how important energy is in your
life. And you'll also learn ways to use
energy wisely.

Energy 5



Unit 1 .

What Is Energy?

You use energy in many different ways. You use it
to cook your food. You use it to get to school or work.
And you use it to light up a dark place. In fact, you use
a lot of energy every day.

Even though you use energy all the time, you
probably don’t think about it much. But without
energy, you could not live. Energy is all around you.
You use many kinds of energy.

* What are some kinds of energy?

¢ How do you use energy?

¢ Where do you get energy?

You’ll learn the answers in this unit.

Before You Start

You’ll be using the science words below. Find out
what they mean. Look them up in the Glossary that’s
at the back of this book. On a separate piece of paper,
write what the words mean.

1. motion
2. stored

6 Physical Science



Stuck in the Woods!

Picture this:

You're driving down a road. Your car is moving
along. It’s in motion.

The sky starts to get dark. Night is coming. You
can’t see the road very well, so you turn on the car’s
headlights. They light the road.

Now it starts to snow. You're getting cold. You turn
on the car’s heater. It sends keat into the car. Soon you
are nice and warm.

You're now using three kinds of energy. What do
you think they are?

Right! Motion, light, and heat are the three kinds
of energy you’re using.

All of a sudden, your car stops! Your lights go out,
and your heater stops working. You can’t get the car to
start up again. You are cold, you have no light, and
you are stuck in the woods. You have an energy
problem! What would you do?

That’s an example of what could happen when you
can’t get motion, light, and heat energy. They are
three kinds of energy you use every day. Without
them, your life could be very hard. What would your
life be like if you didn’t have motion, light, and heat
energy?

Energy 7



What Gives You Energy?

You learned that heat, light, and
motion are kinds of energy. What are some
things that give you those kinds of energy?

Heat Energy

Name something that gives off heat to

warm you.
Name something that gives you heat to

cook with.

Light Energy

Name something that gives you light
indoors.

Name something that gives you light
outdoors.

Name something you can carry that
gives you light.

Motion Energy

Name something that moves you from
home to school or work.

Name something that moves you on a
river, lake, or ocean.

Name something that helps people
move heavy things.

8 Physical Science




Changing Energy

Think of a piece of paper. Does it have motion,
heat, or light energy?

It doesn’t have any of those kinds of energy. But it
can! That’s because paper has potential energy.
Potential energy is a kind of energy that is stored
inside of something.

Scientists say that energy cannot be made. It can
only be changed from one kind of energy into another
kind. How can the potential energy in paper be
changed into light energy?

Right! When you burn paper, the potential energy
inside it is changed into light energy. It is also
changed into heat energy.

The pictures on this page show some things that
had potential energy. What kinds of energy did that
potential energy change into? Answer the questions.
Then check your answers. (The right answers are
upside down.)

L4

1. Wood has potential energy. When you burn wood,
the potential energy is changed into what two
kinds of energy?
a. heat b. light ¢. motion

2. Gasoline has potential energy. When you drive a
car, the engine burns gasoline. The car moves. The
potential energy in gasoline is changed into what
kind of energy?

a. heat b. light ¢. motion

3. A battery has potential energy. When you use it in
a flashlight, that potential energy is changed.
What kind of energy is it changed into?

a. heat b. light c. motion

Answers
1ysysey e ut £1931eq
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Review

Use what you learned in this unit. Match the

words in the list below with their meanings. The page
number after each meaning tells where you can find
the word.

- W

potential motion
heat light

A kind of energy that can move things (page 7)

A kind of energy that helps you see things (page 7)
Stored energy that is waiting to be used (page 9)

A kind of energy that can cook food (page 7)

Check These Out

1.

Make a Science Notebook for Energy.
Keep a list of your glossary words and
their meanings in your notebook. Also
keep a record of the experiments you
do. You can also put anything else you
learn about energy in your Science
Notebook.

Find out more about how energy works
in a car. Ask a mechanic to talk to your
class. Ask the mechanic these
questions: How does the car’s heater
work? Where do the headlights get
their energy? How does the engine
work?

Look through some magazines. Find
pictures that show energy being used.
Cut them out and put them in these
three groups: heat, light, and motion.
Make posters of the three groups.

Food gives people energy to move. This
energy is measured in calories. Find
out how many calories certain foods
have. Get a food calorie chart from a
library. Or look at the labels on cans
and other food packages. Those labels
often list the number of calories in the
food. Bring those labels to class.

10 Physical Science

. As you work through this section, you

may want to find out more about
energy. You can find out more by
looking in a dictionary or an
encyclopedia, or by getting books about
energy from a library. You can also
talk to an expert, such as a physics
teacher, someone at a utility company,
or someone at an ecology center.
Here are some things you may
want to find out:
¢ What is the science of
thermodynamics? How do engineers
use this science?
* What does conservation of energy
mean? Give some examples.
® What is horsepower?
e What kinds of energy did cave people
use? What kinds of energy do people
use today?



Unit 2

Burning Fuels

Fire! It is the most important energy discovery of
all time. Fire gives us heat and light energy. It also
gives us motion energy.

But in order to have a fire, something must burn.
We burn many different things every day. They are
our most important sources of energy.

¢ What do people burn for energy?

¢ How do people use the energy from burning

things?
You’'ll learn the answers in this unit.

Before You Start

You’ll be using the science words below. Find out
what they mean. Look them up in the Glossary. On a
separate piece of paper, write what the words mean.

1. engine
2. fuel

Energy 11



Energy from Fuel

We call things that we burn fuel. A

good fuel has a lot of potential energy

stored in it. When we set that fuel on fire,
the fire changes its potential energy into

heat, light, or motion.

The pictures show some fuels being
burned. They are fuels people use every
day. Look at the pictures and answer the

questions. Then check your answers. (The

right answers are upside down.)

1. The people in the top picture are

12 Physical Science

having a barbecue. What fuel are they

burning?

What energy is that fuel giving?
The power went out in the middle
picture. The lights don’t work. What
fuel are the people burning?

What energy is that fuel giving?
The woman in the bottom picture is
riding a motorcycle. The motorcycle
has an engine. The engine works by
burning fuel. What fuel is the engine
burning?

The engine changes some of the
potential energy of the fuel into
another kind of energy. What kind
is 1t?

Answers
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The Right Fuel for the Job

People use different fuels for different jobs. Some
fuels are used for light. Some are used for heat. And
some are used for motion.

The pictures on this page show six fuels that are
being used for different reasons.

1. Which two fuels are being used for light?
2. Which two fuels are being used for motion?
3. Which two fuels are being used for heat?

m f. aviation fuel

T

i
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